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Abstract (Basic): DE 19825081 A 

A novel semiconductor thin film consi'sts of contiguous (flat) 
rod-shaped crystals, in which (i) the surface alignment is the same as 
the (110) alignment and almost all the crystal lattices exhibit 
continuity at each crystal boundary; (ii) the surface alignment is 
roughly the same as the (110) alignment and almost all the detectable 
crystal lattice edges linearly and continuously intersect each grain 
boiindary of different crystal grains; (iii) the (110) alignment ratio 
is 0.9 or more and almost all the crystal lattices exhibit continuity 
at all the crystal boundaries; or (iv) the (110) alignment ratio is 0.9 
or more and almost all the detectable crystal lattice edges linearly 
and continuously intersect each grain boundary of different crystal 
grains. Also claimed are semiconductor devices with insulated gates, in 
which at least one channel-forming region is formed from the 
semiconductor thin film described above. 



USE - Especially as a silicon-based active layer for individual 
elements such as TFTs or for semiconductor circuits, electrooptical 
devices or electronic circuits containing such individual devices, e.g. 
ICs and LCDs. 

ADVANTAGE - The thin film permits production of semiconductor 
devices with extremely high power and allows manufacture of high speed 
logic ci rcui ts. 
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<» fl^ttnfKn?); ■ • 

[0 0 5 9] JJ^±co1ll(cLTg14fi>0i^BEbfce., 7 7 
71/. U— ti-'— 7>y7--Jl'^ 

(Dm.^-^t>-it\z^-Dx^m.^7im(Dmmt^ffoo 
tmm\zmmxmx'S:Wzfsm(Dmi^him^n^, 

[0 0 6 0] 'AiZ. ire^^l^MS 2 0^500 nmC7)li$IC 
[0 0 6 1] tiH. W«141t)!iMi:LT«#'J'f 5 

[0 0 6 2] •A\z, zi>'$'{7 ht--)v^m!S.Ltz'i^. y 

-7.«g8 2 1. h-I/'f >m@8 2 2&}^fi!c-r^. ftm 

m^^^oTKmit^^'Dztx-m^ (mzm^m 

'P) «y>y'J >i^7j^>H ^I^ST-S. 
[0 0 6 3] tA±WI@(C<toT, ^9 (D) IZ^t^ 

[0 0 6 4] imitm(Df^^mmizmri^^) ±fsfp 



[0 0 6 5] ZL^T. j*ttSfc«{i¥1ftt^B^B|5l±«e 
^bW.^^ S\iQ75i^\zm±LtzHR-TEMWi=^m i-iZ 

tzumw-m^^^fimLrz^mzmi^-^n^m^^^r 
mhx^Ti^. 

[0 0 6 6] iC5THfiai<DHR-TEM (Si5j-)5?ffijg 
[0 0 6 7] HR-TEMTH^B^B*&^c7)gS?'mffi^*& 

m&^m&r^ztifix^^, n^, 

[0 0 6 8] 0 1 (A) (i*^%qSTffl^bn^*£^Btta 

(3#'>co-r'n*<^snTi^st)CoroiiiB& { 1 1 oi^seip] . 

X$)-:>tz, • ■ , • - •. • ■ ■• 

[0 0 6 9] /j:*5. \m.-t^tim^<n^.^B%i^m'<tz'^, 

5&i:^T*<»llB& {1 1 Q] '^^Xh^Z t.'^xmM 

m'^m.^f-wmmzjaoxmmi.x^^^.- ■ - • 

[0 0 7 0] tl^. ^?S:S^Lfc* sett (0 1 1) 
(10 1) S;^j:i»:fcS-5tJTfc;5i, '^n^.^fflncS^S- 
ii^T {110} [ii:ST:i"t(cT-5. -ero.'S.lroUT 

0 2^ffli>Tffi¥(ciK§^-r'5. ■ • • ' ■ 

[0 0 7 1]. 12 (A) tt^^S^i 1110) 
ig^BlSi (^B^afftH (110) tAj:^) ^mmsz^Ltz 
mxh^,' (110} T^-5i^fBSl^lC(i (111) fft 

(10 0) $ft?it';5i^sn5<, 

[0 0 7 2] 12 (A) (C.T^1-^JiSfe:^te««&S<)^c£ 

2 (B) . (C) rofillCTS-So iS^X^l. *£falS [1 1 

01 teSI* [0 1 - 1] lit*t.e.t)^ffiT35iO, (1 

1 0) Titdibn^. 

[0 0 7 3] ^1*5, »^rof5^± [01-1] i^fer 
[0 0 7 4] '^x^zoimz. mmti^WBi5'&. (le^tt) t 
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[0 0 7 5] tZ^X\ mi (A) (cS^LfctilC. E 

{ 1 1 1 ) ®> {10 0} mizttmr^^i'mfi^ 
g^^nrv^s, ua. { 1 1 1 1 mizm^rm=Fm 

{111} ffi^^Sn5«;a*&^^^J&UTH^. 

liOPelBA^^fil^T^-So ^1 (A) {1 1 

1} '^\zM^<t^^'^Wi(r>Wm\tm 0. SnmTS-So 
[0 0 7 61 m 1 (A) ±iiJO^^*i{m 

&ttl*O^^JSL.75^1,;i;5:l.^. CWgSSTEMgS 

^(r)^^^^%^h\.tzm\zm.Mzm^^x\^^^t:.^n.^w<. 

[0077] c;ilr {111} ®ic5^JS-r-5*&^fg(C« 
gbT^-So Si (A) :^)^e>BJb*'>;^j:fil(C. ±i!lODigfH 
{111} ®tmT-5l&^^ (S4'Ttt2*I,A 
?)*i-?-0-5%CDl2^) tT{ffl0^a?acD {1 1 1) 

[0 0 7 8] -?-LT. ^aiM^(^#a<J:M«S;i<. 

^.*&?^©5fe<i:*?, Wi^^Wn%L<yi^^mxh^\zh^ 
TimW (C Jig^ L. T I. i -5 ;i t ;5^'fi||gT ^ -5 . linUft 
«W^B^B*i#T|BHiT^O. ^#:O9 0%£l± (ftSM 

[0 0 7 9] ;icD^:^cigBlj«iic:'5-*S^B^co$gai4a 
[0 0 8 0] c:o«i;^^a<ijg (iE5«ic«^se#o« 

jS) \t. ^&Wn%m\zii\.^xWkfs.'^-':>(r>^WB%ti)'^'^t>X 

^^\z^\i-^x^w^^'i-imm^\zmi'o . ^^m^rnxz 

[0 0 8 1] i^ii, ##ST(CSe*(7)igfij}?U->iJn> 
McOHR-TEM^KSrHl (B) iCiS^f. ^1 (B) 
^a!TS*^^aSt^g'Jtt75ifj:< . {110) 

1 (A) tittS^rsfcfetc {111) BlcmT-5l&^ 

[0 0 8 2] 01 (B) C0fe^^{i±{B'J<D^^BjatT{ffl 



{111) BlcWitxT'S^^ 

[0 0 8 3] tC^TiS, m (B) \Zyktmzm^(J)^ 
iPJitt¥ff(';^!:oT*3ii-f, Bl (A) \z^^tmi.^W^ 
{tiS t {ia^ ht'^\zWin.^z. htm r> fz. 

[0 0 8 4] St. ^'I'lCfcl/^T^BlT^TfllfC.^H^B 

hi^x'im^m-dm^tirzs^i^Ai^^mmx ^i,. z<d 
ztizfs.^. h^yym&tLx^\')7(D^m^mw 

[0 0 8 5] Ut5. ±j2R<^«IC*I^^B^C0^B^ttSSSi 

\m^w.mzii^^xh'^^t)mm.^^^Lxi=r,. z<d 

*S;^^?B^RS«?fei:«iigT-5 Z.tA^X'^fj.T!)^^ fz. Z.<D 

y t \tm e. \zmu -5 ;i t *qiBj ^ nx 

[0 0 8 6] *®^Ba<7)^^Btta*M^«^3i[5i 

n^-y^TT^L. S3 (B) t;:##iLTfiejt5©ias^ 
[0 0 8 7] ;^c*5. 113 (A) , (B) fimTi^copaif 

[0 0 8 8] ^tz. mz- (C) fl#^B^B>-'J:3>(0 { 1 

1 0} m\zmmzn.f-<^^m^Ltzm^<Dm.'?-wiMmi-^ 
^-yxh^. m.n.. co^mts.m.'f-w^Mmni^-ytm. 

[0 0 8 9] S3 (A) (Dm-t. &3 (C) lC.T^r«;^t 

<i 1 0) x^\znmr^mim^M^m^iti\^-^\z^ 

nT*50. ^^bIA^^ <1 1 0) ffiTfe-S (^B^BBTJi { 1 

1 0} BT-*^) cttmrnxi^, 

[0 0 9 0] tm, %wtm.bn^(Dji:ti^<o ^mi)^\z 

[0 0 9 1] St^:. i^§cSSJJ-r5e)-5iC«[5lSTSi*.A«gP 

^&^\z^^u\,-im'ti^h-orz mz (a) Tt-gp^j-co 

mSr&m/im^^EV^) , fc^b<««B§ { 1 1 0} EiRl 

/t 5' - > < ?i o T 1. i ^ (75 1 s^^n -5 c 

[0 0 9 2] ^^aBl^ll!%t*i2^-f { 1 1 

1) B*J^Sni)i:l,>ci»ll$S2S^. *^^.< <1 I 

[0 0 9 3] --fj. mz (B) (C:S^-r«^^(i]ST/t^- 

>(D^^. iE]ifTSL^.(cn^ft;iisgijtt*ii,bnr". etJ 
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1 0} EJ&i,n«®;^e«g^dq^MS'JicgST-5t^S 

CO 0 9 4] dn^C^^di^T^Slr. *S%?BC0^a^ 
ttS^M©!^gl[«5&<»:^T®;gfBS[d?i[IB& {110}® 

[0 0 9 5] StS:. ^f^TO^^lM^W {110} 
EtElplf ^S*«. *^B^#e.(CJ:^#PJ^ 7-321339 

[0 0 9 6] I^^BKS^i^*i,^rB{t:-r^|!S. S«<h»«i& 

t«t^Si:IJf^^^fe*-5) (1 1 1) ttT 

[0 0 9 7] N i ^<ttJS7E^<!ibT#^BKa^M&,^^H 
fkT^ii^. N i S i 2 *fm^!«:^t-i LT < 1 1 1 ) 

$i:^iR]tc?fit>T^^Bfi)cfi-r^. ;in«N i s i 2 is i 

©^fsffitCfcl^T {1 11} ®l^±75t«it6<UcS^tt;5i 
{220| E[$j^^lfe=i (_^) 



[0 0 9 8] rj:*. flXgLfc#1^S75:«{S¥<f*^ISB^B<7) 

[0 0 9 9}C:«B#. {I I \) my5mz^-DTf$.^L 

liffi;^^ {110} SAiCDT^^o cntt. {fflffllcjgfij^? 
n'5^l^<t3diCD®Wo-^, { 1 1 0 } ®/ii<gtJl^S 

[0 10 0] *®^0^«*ilc {1 1 

1} m^ftm\zfii§,Ltz^Wum ( (111) miimziQ 

■oTS^-^btz^^m) Ttt, {110} ti/&<Sffi (H^ 
[0 10 1] AiiJ, *%0J#^«#g^^7-321339^i>^ 

ti^ 1 \z^rmrmaii5mx'E.mitm^^mLx^^^.. 

[0 10 2] 
[Sci] 



1111} iEj6l#fiEtt= 



gif^g) {1111 <D (220) tCMT-S^jt^ajg 
{111) © {220} (Ci^-r^fflitfSSjg 



1311} S(nl#«EJt= 



Ui^(D (3111 CO {220} tC)tf-r-5^ jt^!Sjg 
«*© 1311} (7> {220) tC3*-r3=fg^#^ 



1220} BEfS]H:$= 



1220) E|fi]#^ 



1220) Eiai#:Sil:+ {ml 

[0 10 3] C:::T-*g^B^CDil^ig^*:»JlcDiEffi]tti£X 
SllHlSTT:ji^L/fe^ftC5-«aj€:0 2 4tl^T. tiH. X 
iaSJT/trS'-XCti (2 2 0) SlC*SSr-5k:-i77)i31 
nXt^-S^^. { 1 1 0 } ffii^{ffi-e*?.Ci:tt-t^iT 
*);ii/>= coii^o;^:^, {110} ®*iifc-5Ei6]T 

[0 10 4] &.±\z^bxtrzmK). :^mmmcD^^^ 



S[ai#^lfc+ [311) E|fi]#:&ib 

[0 10 5] uto. :ifi^Bn<D^m»mm^miiii-t^iz$, 

tzr}Xm^<t&&i:A±(DU&X'<D7--Jlxn Mm 
MOim-^, US (C) (CS^TIS) ieaiKl*a<:o^»iRS 

&m\zmLxmmt£RmimrzLx\'^^. t(Dm\z-D\,^ 
xm.mr%. 

[0 10 6] 02 1 (A) itmS (B) \Z^Ltzl^^it 
lSST$:i^7 LfcB#,#.T®^^->'J 3 >JK^ 2 5 :^{S 
f,zm±LtzTEU^nX'$>r). ie^Bfil*? (Ill/^gP^^ta 
V^g)5^^tt3>K^X f-COSICgHLTSn-S) (C^EPT 

[0 10 7] c<Dmtj.xm\i^t\.x->^)ziym^B^i' 
m<Dm^(Dm^mi2mm^±^^m'3x\'^^mmxmx'h 
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^t^. W^1S.E(D^'^hh^. m2l (A) tt {1 1 

TSr^ift -p T S :i i 75^ b ft ajlr 1 5 o 
[0 10 8] m2\ (B) t^Tfllt. l^fg^T 

[0 1 0 9] in^, 02 1 (B) lr^-r^S->U3>M 

[0 110] ^2 1 (A) t (B) W^Kt 

*KB^©^B^B-> "J 3 >M^tE 2 1 (A) Lfc^B^B -> 
[0 111] 6(±cD*;5^6. ^^ajJCio-TSS (C) 

[0 112] S-r. 02 1 (A) |-5^1-ft«gT«^^!|i5 
^--y-ir;!^) dtg^LTl^'S. IP*,, Si-Ni-Siil^ofc 

[0 113] LTi^Li^Tjte., »?$7t:^(7)y-v^"J>^^y 
Si-Ni tOitztb. ->U=i>c7).^-:3fc,^^ 

[0 114] '^^^U&X'<D^.7--MZ^oX^ 

titi^tmmx^^. 

[0 115] sfc. mmizi^^B->')3ymtmmit^ti 
^mz^^r^^m'yu:3>!w.^t^^m^ti$W}L. si 
-Si ^-^o^mz^^Km^i^xi^^^t^x^n^. 

[0 116] ^tz. ^aimximFuiti&^^mx^u& 

(Rmmzit 700~1100"C) Tmjai^tT^CtTig 

[0 117] ^^y^j^ymtTimtfi^mmmm 



tx'\i. mBm^.mziow^<<Dmti$,^^ s£oT. 

(0 2 1 (A) ) T-«, ^B^B->U3>M>0^i^^$n-5S? 
[0 118] CroVCOt^T. 02 2i&fflViTiJiB«T 

^. 02 2 (A) tt^B^B{klgft<7)J£B^B>-IJ=l>M{C*^ 

;5^^^as^^LTi/^5o s-f. ^as (ti ) x-^^mit 
$nrz^^B'>')n>miir^mm (a) ^sr^iss-c 

[0 119] ^ZXm2 2 (B) !l/7^T©tti^3Wra1 
(a) (C^SB#©^favij3>MT^0. 1 0 5 0«5 
1 0 5 Uaig^->U3>MT$-5, ;iOB#, 
a->'J3>Ml 0 5 1 tE^Smi 0 5 OtcD^ffil 0 
5 2Ci3tt5^«ttfiS$i9|g<7^!:<. ^tl^iW.mtfSi 

[0 1 2 0] IP^. .^8g!g»Sc®S{3d:-x)T^I:3?i^n 
75:^B^H->U n >Jji 1 0 5 1 ti5^S« 1 0 5 0 ±T#^ 

■^^GfiTit'O^Sg 1 0 5 3 $:^^l:;ti;TLSe>i#;i 

[0 12 1] C:^LTf»en7t«S^->'j3>M75i0 2 1 
(A) \Zik\^tzmi'^%,fti^(DXh'^. ^LX^<r> 

'ik. 02 2 (A) (C/TtT«l(rigg (t 2 ) Tffl!«7E«cD 

y*-y^"J>^rig75tS6$n. ^Ojg^. ^B=BV'J3>1S 

+ ^ill^ Hda OS * (c J; o T iST -5 . 
[0 122] ;iCTlS;5:^<i:(i)54j«7E«c7)y-y^ij> 

yiS;^ifT*5n^i|BiB#{c,^B^a-> 'J i3 >M55?K«iC@ 

d cDy -7 ^"J > ^Ig«^B^B ■> U n >M i:53?St5 (T 

[0 12 3] LTy-y:5"J >^'' + ia»X@^J|7-r 
Si^^^WFel (b) .CCT 
^a^ftlgrofgOi^agirB^ (a) 
ffil 0 5 0<i:7r;-;i'^(7),^fB:/"j3i>Ml 0 o 4<h<7) 
#851 0 5 ^tm%\Z^m'^(r)%\^im.t.ts.^X\-^^^. 
Tabs. (02 2 (C) ) 

[0 12 4] CC0«(3S«tt;5^iai^<!:5^S1Sl 0 5 0 
t*tLT^B^->U=l>Ml 0 5 4*^^^(c@«$n-5>0 

\Z^-titmf:>':>Xh^m^%'^-t^\Z\-t-^ibf&\'^, IP 

[0 12 5] 02 2 (A) T«igB^a^t:lS?tllg 

[0 12 6] ce>LT^btlt*%^<Z)^Bli->ij3>ffi 
(0 2 1 (B) ) ¥IC,^fBft$ffofc/fttcDiea%-> 
'J3>Ii (0 2 1 (A) ) IC^'-CT^g(3^^B«SirtC0^ 
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[0 12 7] z(DCf:m^<Dm\tmi'7.i^>^m6^^ m 

ectron Spin Resonance : ESR) ICJ;c)TXb:>SgS 

®Xtf>SStt'>7i<i:t) 5xl0l7spins/cE3 (ff 
SL<H 3xi0l7spins/cni3j[i^T) TS-Sdtd^iajgSL 

'ttiE^ t ifil^ CO T. . HIS w 7. tf >Sg \i ti\z&^^t f 

[0 12 8] EA±«li^£ig^BfiliIi3«kt;4#^i&WT** 
^0jroJS^B->'j3>M(i. iIgiS#^^B->'J3> (Cont 
inuous Grain Silicon : CGS) tOftJn-S. 

[0 129] CT.FTcomM^ttfcMTsaii,] ±ai(5. 

hflJE (Vg) . SflftIC K U-f >«E (Id) (Dia^^ 
(Id-Vg mm T^S. i^tJ. lia4ttt®zi!l^«miKco 

(t:i-U-y h/1-y*-KaS : S#4 1 4 5 B) 
Srffll^Tffofco ... ! 

[ 0 1 3 0 ] S 4 fC*5 HT. 4 0 H^tffilgT^ btl 
fcSttl^?iJffl LfzTF T(Dmn.<I^^X'$> 0 , .4 0 2 « 

TFT tbmmm 1 (cfcv^Ty-f hie^mf^roii 

fflS (y-y^U>yyD-fe7.) ?:fTt)rj:>5^ofcTFT$ 

. . 

[0 13 1] i^:;^coh7>->*x5'!Rftt?:lt«(-r5i. "s- 

•flUDy-f hH±X-,fc4 0 1 T5^$n.5#tt©:^/5^ .2- , 
* , :t t «T F T >ttffi .(S 4 tC *D I iT.y.-f V 

h m&^m 0 ~ 5 V (pigH) ic^ i.^icfifEn^ h u-f > 
[0 13 2] kfc. 4 0 1 T^$n54$tt«:^*fffin/::. 

•5. -t)-:/XU-y->3;WH#14t«TFt(7)7,'f v^^y f 
«:t7ttffiiCX:1'y^>yT5(S01d-Vg ail<7)i£S± 

*^ 0 /&t,ftiieirfe -sg. -y-yx u -y -> H Kitttts^ tvi: 

[0 13 3] /iiD. *%?ST'#bn.5)TFT©f^^e<);^j: 

(1) TFT©X-r •y^>i^tttg U>/:t7Wir^(0^ 

3;l/Hfi^l&;ii, NSTFTfeckU:PSTFTi:t){C60~ 
lOOmV/decade ({^^MICtt60~85iiiV/decade ) t/J\$ 

hmm^^^hy>i^7.9 (IGFET) (Dm-^t 

(2) TFT©«if^iI^®i$^^5^r/'^5^-:S'T'*-5 
W.^^^^Wl& (wFE) NSTFTT'200 ~650cid2 
/Vs (f^«6«Ur«250 ~300ciii2As ) . PSTFTTIO 



0 ~300cid2/Vs (f^SWfZttlSO ~200cm2/Vs ) t±t 

(3) TFT0mW}mEOS^tti^/^^>^-:^X'^^ 
L^^mmS. (V,(,) Ai. NMTFTT-0. 5-1. 5 V. 
PSTFTT-1. 5-0. 5 Vt'h-^IK Z.(D9ii>i^^ 

mn.i£xmmLxm^m.t] ^'h-^<x^i>zt ^mm l 

[0 13 4] £i±©filt3. *%BJ-rftbn.5TFT«g 
[0 13 5] (*%aj©TFTTlf^Sbfc(sISSO!t#tt) 
,' titCMOSmmXti^-i >n-9\s\^^ 

n^^')>ifmzmm.Lrz^mx$>f), -r >A'-5'tHi!§ 

■ L 'J > y :t -> U - 0 jtfi£ ©fil (C ;i o T l ^ 

^' 

" ' gfc : 9 g 

TFT©y-f h*6^McDM<? : 30ninRO^50ni 
TFTcoy-f hS :• O. 6/xm • 
[0 13 6] ±f£'J >i^:t->l/-37©mi|gaE5 VWB# 

■ .o)^mmm^f:x<^hyA7±^^-^-x'm'S.Lfz^ 

. (Vdd) .. ffittti^S^iSSc (fosc ) 

5^T«|{C. y-f S*6Slli:^^30nni(DTFT<£fflUtli^lC 

,\ [0 1 3 .7 ] ,i6'(C^-r©«l. Q4GH z ©^Sl^j^S:* 
. .mzJSi(DxH!^hyA7±'7-('>f-0iiifl7.^^ h 

,"m^'x'$)^\ mmt 1-1.1 GHz^x<Dm&^x'$> 

-5. ^6 llB^€)75^^ct<S(C, 1.04 QUz(Dt-^X^ 

' liTs^^ V)\'(r>}d-^fm.nx\i^^, fi^. ajtix'^i? 

■ h)\'ffi7—)i^m\,^x\<^^(n\-m^<D'j^mmzii^^(r) 

. [0 1 3 8] Sit. HISlCL S IlfilKOTEG©— r)T 

^■©^^. y-f hjeiiiSi©M;i30nni. y-f hfi 0. 6y 
m, mjll«I±5V, SSc5 0g:©->7 h UvXJ'EgStc 
:fet>Tftf^^iS§ClOO MH z ©ai;':/t;i/X;i^f#bn/z. 
[0 1 3 9] J!Jl±©^ffj:U >^?'xU-:$'i3j;U:->7 
vX^'©mS6<)7Sx-5'li. *%BJ©TFT»^m^B^p-> 
'J=]>^?iJffiLfc I GFETicEgif-S, ^L<«;t.« 

[0 14 0] -en^»Mtt^iiS!li:LT;^©1llfix-^' 

/i^^-s. S7(cs-rx-57tt<t^(i«!!g«E (Vdd) • 

i^fftl-F/0=l (77>7'7 htt^U) ©OA'-^ 
OlWc^tzfXDmmWi (rpd) <&i:-Qity^7T^-5 
(n-:?.yi7L S ia«©mif. WDgnffi, PI08, 
*iS;^tt-tJ-'rx>X7:t-7A, 1995) o 
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[0 14 1] u^. m'¥(^m^tiibm L^mx-^^ti^ 

h(D) «, ^^B^B->'Jn>i&?i]fflLfe I GFET$«l-4r 
[0 14 2] C:0^ir±aiCDU>^^->U-^5:ffil/iT 

-r-^^tt^^i-^ji/ftTj^ 0. Sfim. y^r hfegy^ojiiji 

(tox) Inm® I GFETTf^i}Lfci'>A*-:J'J; 

OnmWTFTTf^lSLfc'f >A'-5'®:&*iffinfctttg$ 

[0 14 3] :i©»(i*%BJ#T#f,n-5TFT*U G 
F E Td; 0 fegnfetttg^-S LTV^^ Zt^n%\Z7v^\^ 
TV^^o ±f2TFT^<«fi£Tsy'r hlfegillM© 

Iffijf^ I GFET®3m±iL.Tfc, tttgWtHHfe 
b<(J^nji^±©fc©75i#?,ni.(^T*-5. IPS. 
aj©T F Ttt[5|§(D#tt€«jf^tttg^*-r^ I G F E T 

[0 14 4] *%?g(^TFT;5U^r-U> 
mJP-iVTfPISl-rnKX 'b^- 'J > ifSiJtCi^ t 9 G H z 

[0 14 5] ]>Xh<r>mz. *:^BJ©TFTttS46TSn 

« l' 0 GH z JJA±Oi@)ii)f^<£iia L -5 < U t,^ T 
■FTT*^Ci:>4t«tig$nfc:. ' '-■ 
[bl46] (TFT4#ttiCGSOM«(CK1-^a 
i,3 ±aiOjt75:®n/5:TFT#ttRt;ii!lg^ttJi. TF 

[0 14 7] S^BSil^{C:teltS^B^B*&?oaMtt«< ^ 

rcharacterization of High-Efficiency Cast-Si Sola 
r Cell Wafers by MBIC Measurement ; Ryuichi Shimok 
awa and Yutaka Hayashi, Japanese Journal of Applie 
d Physics vol.27. No. 5, pp. 751-758. 1988j tCfE«$ 
titz rpianar boundaryj T^-5o 

[0 14 8] ±f5Sir3tlCcfctitf. ¥ffi^^t&#lcH { 1 1 

1 } ^^bS^, {1111 mm^m. {221} 

1^. {2211 twist l&^fS.Et^'^t.tl^. Z<DWm^ 

[ 0 1 4 9 ] !}$1C { 1 1 1 ) 3Re^agi#«E 3 0«Jtv?S 



{221} ^sfe^ii s 9 oms^i «n 

7/-^'T?S0. Z^i75^/J^$l'iS<^:S^tt«l^^^^5#T 

[0 15 0] *aiSiAd^-*S^0^OiJi»#Sjii^||^ffl(C 
TEM-eg^Lxfc^S. ^SS^OJfei: (9 0%Jil±. 
AS6<l}r«9 5%jil±) *^S3(;)J^J6i|Silf> fiP^ {11 

1 1 ^B^H&#T* s :i t-hmm L tz, 

[0 15 1] -■D(nt&^B^(Dm\zmfii^tLtzm¥nm.w\z 

{Ill) m\znm-r^^i-m^tttn^e tr^t, 

0 =70. 5° 2 3 ©mS^i:fj:-5 C tifi^ btlT 

[0 15 2] SEoT, m 1 (A) ©TEM^Kfr^^n 

^STiiStLTiJO. dCO^a^i^tt {1111 M^%tL 
^X&^t^W,\ZW^t^^tt'iX^^. 
[0 15 3] 75:*5, 0= 38.9 ° om\Z\tl ^ (DnmtL 

^tti^AK z<Dm^m(D^^^m^h^^Lrz, 
[0 15 4] z(Dmj:n^^nmt. m-mij&(Df^&n 
rs\zL^^mi$.^nfj:\,\ ip-^, ^m^m(D^^i$.mm\t 
my^mmm mo] Tfis^xi^-sd^eci^-, iKmm 

\zm-oXZ(Dmf3:S^!tM^^WMLo^CDX'&^, ZL(D 

%^^tx\tu\,^. 

[0 15 5] :i^x\ immm ^m^nm^ 175 

,^"lCj£;^Lfc:TEM¥K ^S2 5 (A) \Z 

[0 1 5 6] 02 5 (A) x^mt^%\tznfz\ifik^ 

[0157] S£*©Sfi7}? U -> iJ 3 1 7J 5 

^{glCl£;*:UfcTEM^K 2 5 (B) 

^J-JitJe^'e-IC^xaT^W^T-SiO. 02 5 (A) 

[0 15 8] t-fz. *'aiSA«0 1 tC/T^LfeiPJ^*Jil,?t. 
Ct)^SSc^««clCgoTli«<!:}iS$^OiIL. TFT 

^^m.t^cD\z-\-^tijjL\^m.mz^\'^x. ^^mmzn 
n^i&¥B^^(Dmmm^mzrix\^^^::t^mmbx\,'^ 

-5. 

[0159] (.mmm 2 ] 1 THii^^^^iii: lt 
^mm^m^-^^m^^i^tzi)^. s ix Gei-x (o<x 
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<1. $fSL<ttO. 9 ^X^O. 99) X'^^tl^m\Zf)l 

1-1 o%^^brzJimm^m\>^^z.t^^ 
[0 16 0] :i(Dm£it^^^mi^m^mi^tzm-^. n 

S T F Tfe ct P S T F T K L fc^ iC L # l WittE 

[0161] cuM^sj 3 i kisf !i 1 -c ^m^m 
(yx.)Vi,i'^)Vf)mmW(Dmt'¥^iz&mt^) z 

[0 16 2] L*^L. *^%BJ<^)TFTiii>fl]C7)?--t^ 

)v\^--:rmi^mmnzt%^mx'$)^, f^^t^jpK 
-■fmmtit. L^\,^igum(Drzs()\z'ptji< ti^^^' 
)mfSLmmiznbx^m<^^mutikmx'$>^.' . 
[0 16 3] :i^m^m\tht%tL^^m^m'^iz'\^>t 
\^^(Dx^m<^^mi}Q-r^mmtt¥nizmmrih^xSi . • 
v^. mm&^mmx'ttst\^'!ozt\t. +^u7<z)S 
wi&imt^irizbt^M&umf}^-^^tti.i>rzmniz 

[0164] 4] *^ffi{WJT«, .«i5S^J 1 IC^. ■ . 

iK^g-r^. mm\z\mio-im^^^, ■ - ; - 

[0 16 5] £1*. Hlffi^ii coi@lciJeoT./\py>7t:. . 

^ICj;Sy-y:5'U>^'7'P-feZSTfTl^ 118;(G) 0) '" 

[0 16 6] '-.kiz, hnm 1 1 (D^m^^mmtt. 
^:it\zji-Dxmmmimi 2^mss.-t^o mmmm. 
i 2\mmmtLxm^n. mio (a) )' ■ 

[0 16 7] '^\Z. y-f hmmi li^T^CtLXf-^ 

iz^iomaLx^mmmmi 3. iA^mis.r^. m- 

1 0 (B) ) 

[0 16 8] '^\z. ^{mmm^m<K^is.Ltz'{k. 

(C) ) 

[0 16 9] tin. -y-f t^':7:i--JH 50Ttt2gacD 

i8<h^-5. sfc. y-f hrnni icoTiiKits^iii^ 



75i»^nfc5'-\'T^;i^mM« 1 9 tTi-g.. 

[0 17 0] d^L-T^io (c) (nim.i3mibntz 

6, 4 5 0-6 sot: (f^^WC(i6 0 0"C) T'8-2 

.-[0171] ^(Dtm%M\t')yTtm\zj;.^mkitm 

_ (jl d -??ttx -y y ;y 5' U > ^ ^ @ 6<] t L fciS 

[0 17 2] dOiMTti. Jpai^aa^ff ^:ItT-^■\' 
^>^JS16> 1 7lC^®)L. ^;iTy-y^'J>^'$tlT 

'^ffittft-r^.. 'fin*., ^^■^-)vmimMi ^nmz^-^ 

T ^ X -y y Jl/ € I^ST ^ d nJtgT * ^ . 
. [0 1 7 3] y-x/HU'r>fI«ci 6. 17li 
#mtt^*UTim(i'«S<!:LT(^tS^^*fc-r(7)TX 

' vT)V(DMm^n.n.<^mz¥.^^H-7i^it^t\mi^K -e 

[0 17 4] fel,±©iitLTIll 0 (D) (D^mtmh 

ntzi. nm.mitmmzmmmm2Q. 

2 K>*l/V>mii2 2 5rmLTE 1 0 (E) iCST 

[0 17 5] tiH. t-%m.mx\t'f-i vn.mtLx^y 

.- [o'i7 6^] i.m.mmxmhWMrimfS.\t. 

■ ^mmz^^T^fi^^^ ^ 7 - cfc H u -r > 

- iq 17 7>],7i*5. :^mmmX'itNmTFT(Dmi7r.L 

■ y{f<d)^t)^mtiu\,''(Dx\ 'ryyimtyf-ayTtmoim 

-5. 

[0178]- CSDSSCaJ 5) 2^IIJ6e^'JT'li, ^Mm 1 <i:S 
- io 1 7 9] Sr, 5^SM3 l±HyW b«S3 2?: 

jgfiS;-r^. y-r h«S3 2«f^®®iK{tiS(cB^bn 

[0 18 0] 'A\z. y-f hm®3 2S:a5«iicLTy'r 
hf&mm3 3^miisiti>, ^(D±iz\i, mizii^mtu 

mitmmzma^^^-r^-7x^mmm3 5imfisiL 

fc^, x-vyjl/^^13 6^m-r*. (011 
(A) ) 
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[0 18 1] zoi^rmi 1 (A) (Diktatm'itifz 

^B^atta«M3 7$:f#S. (^1 1 (B) ) 
[0 18 2] '-klz. -7Xi7^mm3 Si^i^iLTAn^r 

5o (HI 1 (C) ) 

[0 18 3] ;i3bTy-y^U>yyn-feX:^t^7Lfc 

/t-3 9^&PEg-r^. (01 1 (D) ) 
■ [0 184] HI 1 (D) ©tt^/it^btlte^ NS€ 

-x^«4o, Ku^>^«4 i^jgfijc-r^. $e.(c« 

[0 18 5] ^f^lC. ^^^#:(C*tLT7K^llfflm*t 

Jpl^fflS^rffVK 011 (E) tc^l-<i;^«ii©j£;^^ . 

[0186] CIISg«sj 6 ] *lliS«aj-e«*6^aEi£*-r 
•5S1fi±(C*%BJ(3cl;'5TFT$fl^fiitL. ill^ThiJi'- 

2~i4{c^1-. :^i3, *ll;^0'JT(SH7'rA--[pigS^ 
□ v-yi7|plgSI?©jiiZ2llS&(^^J<i:.i;T. S^^HKTafe.^ 

[0187] ^-r. 5 1 ±l375niii)l©|^B^BK3 

^^5 2. vxi7*6iaiK5 3^J^flKL. 7,e>=i-h-ffi 

%im\\z7hLtz^y)xh'i>. m\2 (A)') ' • 
[0 18 8] 'Jk\z. 450 mpoisgro7K^ajLcD^> " ; 

mW^'&.^M. 5 5-5 8 ^ffSo TiiJ. 5 5. 5 6 H- -y 

'T)\^mmM.-(:h 0 . 5 7. 5 8 

(HI 2 (B) ) 

[0 18 9] ^a^B{t®fcJ6©iP^j!!Lgd^*^7L-^c5>, T 

^^5 7. 5 8©*Ti^t^Stt*##:l (ffittl) 5 9 
~6 l&Jg^TSo (HI 2 (C) ) 

[0 19 0] C:;1T5 9«CMOSlE]S$«fiKT-5NM 
TFTCDfittS. 6 O^CMOSdgS^^fiET-SP^T 
FTWfittH. 6 Uili^-7SU^7.lHl^€*ifl£t-^N 
ST FT (a^TFT) CDgftlT^S. 

[0 19 1] gtt®5 9~6 l^^^Lfzi. ^CO±(C 

z(Dxm(D^mi^mm i (cfSAtf^vn (h 1 2 

(D) ) 



[0 19 2] 'A\Z. HSL?il'^7;i'5-'5A^±fi)t5i-t 

mW.(DWM 6 3 ~ 6 5 ^ff^egr So *lS5g|RJT-« 2 wt« 
O ;^ > V -^7 A ^ fl- L 7 J 1/ 5 - C7 A flg ^ ffi t i S o 
(H 13 (A) ) 

[0 19 3] 'A\Z. 1 t|5lfi|{;4tgi¥ 7-135318^ 

ii«fE©c7)Sffi(c ct 15 ^TLttcoilSSffkM 6 6-6 8. 
S?Ltt<D^S^{tii6 9-7 1, y'fh«1S7 2~7 4 
^Bl^t^o (HI 3 (B) ) 

[0 19 4] C5LTH13 (B) ®tt^7)iff Sn/^ 

^icy-f hfi®7 2-7 4. ^?LttW^@iE{tai6 
6-6 8 ^r-^Xi^tLTy-Y h»^^6 2^Xy^y{f 
f-So ^LT. ^?Ltt®iiaifftJK6 6-6 S^I^SL 
THl 3 (C) (D^m^n^, ttH. HI 3 (C) fcfc 
^^T7 5-7 7TS$n-5CD«M^®y'r s*gmsT- 

[0 19 5] 'A\z. mmm 1 iiBHto^wiictsoTNs 
iMEo^m^mm^MmmmE-vn^K n- m^i^m 

^U. ;^:(C2lHlS(;3^M<^^jtin$r®j!jpjimETff^^ n 

[0 19 6] u±.(Dxm^mx. cMosmss^itsKT 

SNMTFT(^y-;^ffli|!c7 8. ^1/0^^7 9.® 

«g^*ti!^iR« 8 0.^+ ^)mis.m^ 8 1 75«ffM^n 

5. ^fz. iiiSTFT&ji^TSNSTFT(^y-7ffi 

^■8 2.. H u-r 8 3 , imm^mmm S4. ^ 
.^4)Um^m^8 5i)m^-r^, (hi3(d)) 

[0 19 7] hi 3 (D) H^f^^TttCMO 

S lHlgS5:«JST S P S T F T (D^ttB =b T F T <^?g 

[0 19 8] i^iC. NSTFT^goTU'vXhTT.i' 

8 6^^tt. pm^ii^r^^mmty i^mmmx 

[0 19 9] ^(7)lSt)Hui£«5FMtl^SDIgi:|sHitC 

B (4^D» -f:r>^a-r5. 

[0 2 0 0] C:c>LTCMOS(H]S&^1ffiXT'5PSTF 
T®V-Xtl^8 7, F K >ffii^ 8 8 . fijSS^SEt) 
8 9 . ^-JlMfi^mM 9 0 $ n-S . (Hi 
4 (A) ) 

[0 2 0 1] JU±(DlilcLTfi§14l7ji^J5gL/c?.. 77 
-:?iX7:z-;k U— tF-7--;i/. ^>7'7--;l.^ 

S. 

[0 2 0 2] •A\z. mmmmms i tLxmit^mmt 

figUfc^. y-xmS9 2-9 4. l-*U-f>«S9 5. 

9 6$}BfiKLTHl4 (B) lC/^T«®^^-5. 
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[0 2 0 3] *IISg0i|Tttil^TFT© KUO 

[0 2 04]i)ctC, 10~50ninWii$»Sfl:SSBi9 7^ 
"8 5: 100ninCDJ¥S(:m-r-5. *^i6g#iJTtt^ft«1S9 

[0 2 0 5] Hfrai(73g{i:a^iS9 7ttjt^m^75iis;L^(o 

5' >m&(^ tC 7 ;P 5 AM^ ^ □ Aim V i 

[0 2 0 6] *^]!ig^J«SltS?Sag/^gS<7)7 
^7x^':rvh'Ji7;^S^S (TFTfflSIS) 5f^S!-r-5««J 

T^g^fc^iJfflT^-S (^□^^micT^iii^S;!*;^ 

[0 2 0 7] W«lte1&Bt!iaTfj:-5)m2(^lFB^I6g^ 
■|A9 9^ 0.5-3 ymOIP3?ICjepXTS. ^LT. HFb^ 
ifg^9 9±»C»mi«*mLT/'?^'-:r>^ll^0ia 
5g€Ml 0 0?£fl^fi£T5. *ll)i^JHSWSrofiajT*-5 

[0 2 0 8] S1gife^€350 X:cD7K^I?HaTl 

■^««T^. iil±©lS^»Tl^-S«±(CCMOSlE] 
- [ 0'2 0 9 ] \%mm 7 ] *^Jgf!lT(i. 6 
-5. ^-r, 015 (A) «{£jiS:^JiE#]Mit5JgfiitTi. 

(c * o T+j-1' H -5 ;f -;u ^ r S «aj T S S . 
[0 2 10] 013 (A) \Z7kt^mxm. 

[0 2 11] 'Jk\Z. ^-i \ 0 0 1 ~ 1 0 0 3 

^ZLv^nv'Pmxm^X.td^. n+ fM^43j;OJp+ ^ 

it-f K-?*-;!/! 0 0 1~ 1 0 0 3 ©TirtifiSfi^SE 
(n- ^I«*ctJ/p-^lt) :'5iJB^;^ns. 
[0 2 12] E 1 5 (A) XWim(r)-^^]^'i H 

a^B^£^l)fflLT^S->|J•9■'f Hl004~1006?:fg 

tA^X'M^. 

[0 2 13] Sfe, 015 (B) (w5%rfiSfiX«, y-f h 



US 1007-1009 yi^-l^m^t:n^Ltz!^^B^^ 

mmx'miixtrix^^i>j^iz<^m^$>^, its. Nss^m 

[0 2 14] ^blC, 015 (B) CSri«ilT-fc-t'J 

^■i \'mm^mmLx^\^f)i. ^o^m-^. ^r-f hiai 

0 0 7-1 0 0 9»±®lCfc^S->U-9-'r h* 1 0 1 0- 
10 1275«$n5. 

[0 2 15] *IISg«»J(C^L^c«jttt. idf^aawil'/i 

TFTtcjiLfc«it<t;i-5<i(ii5it$nTi^-s, mz. 

[0216] (HMffj 8 ] :$.mmmx\i. mmm em 
m^^mfSixmwimm^mfS.r^m'^cDmiz-Di.^xm.BM 

[0 2 17] S-r. 0 1- 6 (A). (JfittlcTD K K >fl 
«1 0 2 0^:^^i6(cfl?BXLTfe#. ^W-BB^fflSjj# 

1 0 2 0 ®±(cwy-f hje^ss 1 0 2 1 z&i^ 0 . -eco± 
(c^smsi 0 2 2*5fl^)^t$t^5, ;io#mii0 2 

[0 2 18] dCOPf. h'K >ffi^l 0 2 0®d*>ffiSb 
JtfcitTi3^^Tt)^l^L. SamMl 0 2 2lc£mE& 
[0 2 19] 0 1 6. (A) ttSI^^JKfsS/T^gMro^JiJT 

^tmnmiim-^^<DX'&Mt^-iimx$>^: ■ 

[0 2 2 0] 0 1 7 (.8) 

(Dmxh^. 017 (B) oii^STtt H u-r >«s i o 

2 S^tllb^lWTgPmiU. -S-tD±tcSfta^M 1 
0 2 4> :^7 7i'-7Xj7 1 0 2 5^fl5)5XL.v K K >lt 
mi 0 2 3 i^7-yi7VXi7 1 0 2 5 icDFe^Tlilb^* 

[0 2 2 1] ;ICD^$IC. 016 (B) rolgfiXT^y^-v 
i7-7Xi7 1 0 2 5 75^?iS!)g*0±g|5m@^«*a«>,«75t!t# 

[0 2 2 2] ttz. 1 0 2 6 tia^mST* 0 ; jSi^SJ 

Tfes©TSB^««M ({^y^tiiTOK) ^m^^. 

[0 2 2 3] 016 (B) iC:S-rjtSt1i)5XT«. JL^^M 
m5:fiJe)-^Tl.^ffl5!l$l^T F TCDilcmT S d t T 

[0 2 2 4] CaSEfiaj 9 ] i^W&mX'\t. h U 
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*lSffi^J®iS^TFTO^S<fjg^E2 6 (A) 
f, 0 2 6 (A) (CiJI^^T. 3 0 0 1 3 0 0 

2«V-Xi^, SOOSHy'fh-^. 3 0 0 4«KU-1' 
>«S. 3 0 0 SfSy^-vi^VXi?, 3 0 0 6fiKU"r 

>«S3 0 0 4:tmmnM3 o o ? t^mm-^tzttxD 

[0 2 2 51 :$:^S6«^«#g!;tt. H^T F T<7)±:^{Ci5 
V^Th'l/'f >«S3 0 0 4f:r^y^-7X^3 0 0 5t 

[0 2 2 6] Sfc. ^2 6 (A) €A-A' TS^ftl-S) 

m.mT^wjLrzmai&imm^m2 6 (b) c^t, ?5: 

43, 02 6 (A) tm2 6 (B) {Iti^^ii<Ot?^^fflt^ 

[0 2 2 7] ;i(Ol«t'. 'SrV S^3 0 0 3i:a;^SlS& 
BH«T K K >«S 3 0 0 5 jJ^J^fig^n. 3 0 0 

8$:}*^-l:«|PIT^:/^•y ^^^Xi^ 3 0 0 5<hK)rBltCtt 

[0 2 2 8] *IISg^jCDii-&, h'K>tS3 0 0 5S: 
Xi'S 0 0 5 €rJg5gTS. 

[0 2 2 9] ;i(^Bt. 3 0 0 5«)mff 

rmn§^^mf$.bxid<o r^t. ma^cDmzitmt 

mmtmm^momwi^'S o o 8tLxm^t^(DX'$> 

[0 2 3 0] mmm i o ) ^^mmmxit^^m^m^m 
^Lxm^B/^^ji'^m^r^m'^cDm^^^r. mmz 

m!$.-t^w.mz\tmmT ft^^ ltv^-So 

[0 2 3 1] ;^i3, ^]^0iJ6~9TCMOSlHlKijl^ 

\zfr-Dfz(Dx\ :^-mmmx'\t'Bmrs.mm(D^^m.mr^ 
[0 2 3 2] ^T, mmm e tsLfcf^sigfcffi-px 

014 (C) 0V^m^n^, /i*3, il^TFT$v;i.f^ 

[0 2 3 3] -5-LT, 7i7 7^-<:?'-7K'Ji7 7.a«0?i{i 
tLTElfijM l 0 3 0^&JgfiKTS. JtlSia^S^ffl 

i:-r^. j^frsisstt, i}yxmw.io 3 1, ss^jg^m 

1 0 3 2. ElfiJM 1 0 3 3 tTlf^l^n^. ;S*3, «(p] 

mm\z\mm\z!i:scxi^y-y:7-77.^'^tiy-y^)i^ 

[0 2 3 4] ZoLXmM:Lfz7i;7-'(Zf-7h^)i7 7.m 



ilS«0P3l}cSS1*!^l 0 3 4$i*Ab 

xm 1 7 tc;^-r«g^tfiSB^H/i*jws^fiX-r^. 

[0 2 3 5] S$S0!|SH 0 3 4««B%<Di!)f^^r-K (E 

[0 2 3 6] ^fc. 014 (C) \Z^sLtzmr£7^v-^ 
:/-7|-iJi7XS«®^1-S€:01 SdffiB&ftLTS^T. 0 

1 8 fciJt^T, 1 0 4 0 «5^S1S. 10 4 1 ttS^-? 

K'Ji'XiHi^. 1 0 4 2fsy-;;^ h'^-f A'-iEiiK. lo 

4 3[iy'f H K^-f/N'-lHlgS. 1 0 4 4}in-:;-y^lHiK 
[0 2 3 7] D>'-yi7|iI?&l 0 4 4tt/i;«6<]tC«TFT 

^tmit^tzib. ^neincDfi^jasisigs (;<t'j. 

D/AZI>A-^. /i;i/Xvx^U-^^) ^mr. 
[0 2 3 8] ^fz. H^LTfl^fiK^nfcjS^/I^^KCtt 
?t-gl5«?<i:bTF PC (Flexible Print Circuit) Sg? 

75^ifO#we>nSo -^m\zi(^^=E':y:L-)vtmitn^ 
o)\tF p c^mni4mz^m<Dm^/^^)iX'$>^, 

[0 2 3 9] *tB^Alill^tcW^2. e.-O?. 1280X 
lOMH^T. il^lJ-'f X*i45ymX32tfm(D^g^:V3. 

300:l$li:iLTV^?>. 

[0 2 4 0] ciiMfisj 1 1 ] ^m^mitmrnm io\zm 
Lrzm^B&^&s&.n\zh, 7^=fA -/v h u i7XS(D 

EL (XUi; hD;U = :^.y-fe>X) S^gg^EC (X 

[0 2 4 1] 1 2 ] *iisgfyTn. *^B^i&?<i 

fp) co-^J^01 9(1^1-, *%a^$?i]fflLfcJ«;fflSfp 

^-y h'T'5> xyu-f, *-:ht:'5r-->3 
>. /1-y-t;i.3>tf;L-^. m^mmm^ (^/N'-fJl' 

[0 2 4 2] 019 (A) liSl^m^TSO.- *#:2 0 
0 1 . #^ttl:'7g|5 2 0 0 2 > #^A:>7g|5 2 0 0 3. 
gg2 0 0 4, ^f^X-f •y5=-2 0 0 5. 7>x+200 

6T«fig$n-5o *s^(j*sgg2 0 0 4tciifflr5 

[0 2 4 3] 019 (B) \t\i=ri:-ni^yXhy)-. 

2 10 1. S^gB 2 10 2. %PXf^^ 2103. ^ 
f^X-r 75^2 10 4. /\''yx'J-2 10 5. S»gP2 1 
0 ST-^lfiK^tli., *%B^«S/T^gl2 1 0 2(CjifflT 
^•LttS^X^^. 

[0 2 4 4] 019 (C) ti^A-r;ni>t;i-5' (^ 
-b*Jl/=i>tfa-37) TfeO. *<*:2 2 0 1 . :^/7SR 
2 2 0 2. S«g|52 2 0 3. Sif^X-f -y 5^ 2 2 0 4 . S 
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